3.3 Social Resilience Assessment in Flood-prone Neighborhoods. A Case Study of Two Districts in Behshahr, Iran by Geppert, Anna & Tilenoi, Maliheh Hashemi
129 
3.3 soCial resilienCe assessment in   
Flood-prone neighborhoods. a Case study 
oF two distriCts in behshahr, iran.
Maliheh HasHeMi tilenoi, Anna gePPert
EneC research laboratory, Paris-Sorbonne University
Introductions
In recent years, Iran has experienced catastrophic flood events. Mazandaran 
Province, located in the southern shore of the Caspian Sea, is one of the most flood-
prone areas in the country. In particular, the eastern part of Mazandaran is exposed to 
flood risks due to the permanent rivers as well as a high population density. Despite 
all of the actions implemented by the authorities and the money invested in them, the 
number of fatalities still remains high. In this area frequent annual floods cause damage 
to several urban areas. These damages result in different effects in the formal and 
informal settlements, the poor and deprived people particularly women and children. 
The high social vulnerability to hazards and the failure of traditional approaches to 
risk management indicate a need for approaches that enhance the system’s resilience to 
flooding.
Resilience is considered a relevant approach for risk prevention and mitigation by 
several researchers (for example, schelFaut et al., 2011; adger et al., 2005; cutter et 
al., 2010). According to them, resilience serves as guidance for disaster protection, crisis 
management and damage control. There is a wide range of definitions of resilience and 
many different approaches to understanding resilience to external shocks and natural 
hazards (khalili et al., 2015). An analysis of the literature shows that the notion of 
resilience developed in the 1960s as a function in the field of physics (Barroca et al., 
2013). The term ‘resilience’ was used to designate the properties of a spring and to 
describe the stability of the materials and their ability to return to their initial state in 
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the face of external shocks. The concept of resilience was enriched when transferred 
to different scientific disciplines (dauPhiné & ProVitolo, 2007). In the 1960s, with 
the rise of systemic thinking, resilience entered the field of ecology from where many 
meanings of the concept have since emerged, and each is rooted in different worldviews 
and different scientific traditions (daVoudi et al., 2012).
Resilience to risk is initially defined as the ability to resist, recover or adapt to 
the consequences of a shock or change (mitchell & harris, 2012). However, it is also 
a polysemic concept that is in danger of becoming a meaningless term because of its 
overexploitation and ambiguity (rose, 2007). One of the factors that cause ambiguity 
in the discourse on resilience is the root of the word itself, which means “to bounce 
back” (chelleri & olazaBal, 2012, p. 54). This interpretation, based on the engineering 
perspective (daVoudi et al., 2013), seems to refer to the pre-crisis or “return to normal” 
conditions (lhome et al., 2010, p. 13). coaFFee (2013) specifically defines it as the ability 
to resist and rebound from a disruptive challenge. From this perspective, resilience 
interpreted retrospectively in the light of the previous state (Folke et al., 2010) prevents 
any novelty, innovation or transition to new paths of development. This interpretation 
seems to focus more on robustness against changes than on resilience that can lead to 
a transformation (ibid.). In order to resolve these ambiguities, the concept of resilience 
has changed and evolved from simple engineering entities to socio-ecological systems 
(Brooks & daVoudi, 2013). “Evolutionary resilience” (simmie & martin, 2010) is the 
ability to overcome negative shocks and stresses, to adapt and learn to live with changes 
and uncertainties (roussy, 2013) and transform the system in response to constraints 
and deformations (carPenter et al., 2005). Accordingly, this approach is important “for 
the viability of complex systems, including urban systems” (Jun & conroy, 2014, p. 
905). It refers to the capacity of populations at risk to innovate, to accept modifications 
(MEDDE, 2012) and to adapt to changing conditions (disturbances) (Quenault, 2014). 
For example, a resilient city facing a flood episode will have a greater capacity to resist 
and will not sink into disaster but instead recover more quickly and potentially become 
a better place.
A critical review of the multidisciplinary literature on resilience reveals a lack 
of a comprehensive theoretical framework for understanding urban resilience and its 
complexities, and especially concerning the social aspects of resilience (maclean et 
al., 2013). Social resilience has the potential to be developed into a coherent analytic 
framework and offers a fresh perspective on climate change challenges (keck & 
sakdaPolrak, 2013).
This paper aims to address this knowledge gap and seeks to develop and analyze 
the concept of social resilience to floods as a new conceptual framework by answering 
the following questions:
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1) Which indicators should be developed in order to evaluate social resilience in 
flood-prone urban areas?
2) Which prerequisite conditions are needed to strengthen social resilience and 
manage the risk of flooding in the city of Behshahr in Mazandaran Province, 
Iran?
Section 1 of this paper introduces a brief description of the concept of resilience. 
In section 2 we offer a scheme for classifying and incorporating various social resilience 
indicators extracted from different studies. Section 3 focuses on the study area and 
survey instrument, followed by a statistical analysis of the survey data in section 4. The 
summary, conclusions and directions for future research can be found in section 5.
A new conceptual framework for social resilience to floods
Social resilience is defined as empowering the social capacities which foster 
sustainable societal robustness against crises (keck & sakdaPolrak, 2013). This 
research incorporates interdisciplinary determinants of resilience epistemology from 
the fields of marketing, ecology, risk management, urban planning and social science 
into the definition of communities that are socially resilient to floods. The conceptual 
analysis identified six distinct indicators which composed the theoretical world of 
social resilience. These indicators, presented in Table 1, are explained in the following 
subsections.
Place-specific indicators / social vulnerability
Place-specific indicators provide a more accurate estimate of resilience based on 
factors that are relevant to community issues (Frazier et al., 2013) and depend on the 
economic and social situation of the community (khalili et al., 2015; Frazier et al., 
2013).
In this conceptual framework, these indicators are classified according to (1) the 
demographic profile of communities and their special needs (khalili et al., 2015; Jha 
et al., 2013, dauPhiné & ProVitolo, 2007), such as age, gender and social vulnerability, 
and (2) cultural models (dauPhiné & ProVitolo, 2007; couVent, 2010; Bahadur et al., 
2013) like religion and behavior.
Taking place-specific indicators into consideration can help improve resilience 
through more appropriate mitigation and adaptation initiatives (Frazier et al., 2013).
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Table 1: Social resilience framework (own compilation)
Indicators Sub-indicators
Social 
capital
Social support 
(colBeau-Justin, 2002; kaniasty & 
norris, 1999; khalili et al., 2015)
Social networks, 
relationships 
(coleman, 1990; Jha 
et al., 2012)
Friendship networks 
(cordis.euroPa.eu, 2016)
Community networks and 
reciprocity 
(cordis.euroPa.eu, 2016)
Formal Networks 
(cordis.euroPa.eu, 2016)
Place attachment 
(kotzee & reyers, 2016; Jha et al., 
2013; cordis.euroPa.eu, 2016; Paton, 
2010; gonzález-riancho et al., 2015; 
Becker et al., 2013; lutoFF et al., 2016; 
Paton et al., 2001; khalili et al., 2015)
Place values 
(gonzález-riancho et al., 2015)
Feeling of belonging 
(ratter & gee, 2012)
Public 
awareness
Experience with previous 
disasters 
(Jha et al., 2012; Frazier et al., 2013; 
cordis.euroPa.eu, 2016; gonzález-
riancho et al., 2015; Becker et al., 
2013; cutter et al., 2010; colBeau-
Justin, 2002; daVoudi et al., 2013; Jha 
et al., 2013)
Using local knowledge
Education 
(Bahadur et al., 2013; Paton et al., 
2001; Jha et al., 2013; cordis.euroPa.
eu, 2016; kotzee & reyers, 2016; 
khalili et al., 2015; Frazier et al., 
2013; 2010; roussy, 2013; dauPhiné 
& ProVitolo, 2007; yasmin et al., 
2016)
Continuous and effective learning
Communication and 
information exchange 
(schelFaut et al., 2011; Jha et al., 
2013; trachsler, 2009; daVoudi 
et al., 2013; Frazier et al., 2013; 
cordis.euroPa.eu, 2016; dauPhiné & 
ProVitolo, 2007; gonzález-riancho 
et al., 2015; khalili et al., 2015)
Issuing alerts and communicating emergency 
decisions
Encouraging new forms of social networks
Good 
governance
Trustfulness 
(Paton, 2010; yasmin et al., 2016; 
Becker et al., 2011; gonzález-riancho et 
al., 2015; enemark, 2006; trachsler, 
2009)
Transparency 
(Friend et al., 2014)
Equity 
(cordis.euroPa.eu, 2016; Bahadur et al., 2013; gonzález-
riancho et al., 2015)
Leadership effectiveness 
(harland et al., 2005; hegney et al., 
2008; khalili et al., 2015; gonzález-
riancho et al., 2015)
Responsible authorities 
(WHO, 2010)
Knowledge-based decision-making 
(gonzález-riancho et al., 2015)
Coordination and cooperation 
(miller et al., 1999; harland et al., 
2005; Forgette & Boening, 2009; 
trachsler, 2009)
Transfer of development rights
Active stakeholder engagement
Collaboration with NGOs and civil society
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Indicators Sub-indicators
Place-
specific 
indicators
Demographic profile of a 
community and special needs 
(khalili et al., 2015; Jha et al., 2013; 
dauPhiné & ProVitolo, 2007)
Sex 
(toBin, 1999; cutter et al., 2010; Jha et al., 2013)
Age 
(toBin, 1999; cutter et al., 2010; Frazier et al., 2013; 
cordis.euroPa.eu, 2016; Jha et al., 2013)
Ethnicity (cordis.euroPa.eu, 2016; Jha et al., 2013)
Special needs, disability and health 
(Jha et al., 2013; kotzee & reyers, 2016; cordis.euroPa.eu, 
2016; Frazier et al., 2013; toBin, 1999; cutter et al., 2010; 
mustaFa, 1998; cutter et al., 2003; cannon, 2010; aJiBade 
et al., 2013; dauPhiné & ProVitolo, 2007)
Personality, relational competencies 
(colBeau-Justin, 2002; lutoFF et al., 2016; Jha et al., 2012)
Socio-economic status 
(Frazier et al., 2013; Jha et al., 2013; toBin, 1999; cutter 
et al., 2010; TERI, 2011; Jha et al., 2012; cordis.euroPa.eu, 
2016; dauPhiné & ProVitolo, 2007)
Level of education 
(toBin, 1999; cutter et al., 2010; cordis.euroPa.eu, 2016; 
TERI, 2011; Jha et al., 2012; dauPhiné & ProVitolo, 2007; 
khalili et al., 2015; lhome et al., 2010; mustaFa, 1998; 
cutter et al., 2003; cannon, 2010; aJiBade et al., 2013)
Cultural models 
(dauPhiné & ProVitolo, 2007; 
couVent, 2010; Bahadur et al., 2013)
Cultural diversity 
(gonzález-riancho et al., 2015; colBeau-Justin, 2002; 
dauPhiné & ProVitolo, 2007;toBin, 1999; cutter et al., 
2010; cordis.euroPa.eu, 2016; Jha et al., 2013)
Religion
Local 
autonomous 
innovations
Inductive 
(Bahadur & doczi, 2016)
Indigenous 
(Bahadur & doczi, 2016)
Low-cost 
(Bahadur & doczi, 2016)
Iterative 
(Bahadur & doczi, 2016)
Self-
organization
Self-reliance, self-efficacy 
(daVoudi et al., 2013; Quenault, 2014; Becker et al., 2013; gonzález-riancho et al., 2015; Paton, 
2010; Becker et al., 2011)
Community efficacy 
(Paton et al., 2001; miller et al., 1999; harland et al., 2005; Forgette & Boening, 2009)
Collective efficacy 
(moore et al., 2004; khalili et al., 2015; Paton, 2010; gonzález-riancho et al., 2015)
However, existing models of resilience estimation are less relevant to place-specific 
indicators, and the lack of attention to local community characteristics can undermine 
the effectiveness of resource allocation and response measures (Berke & godschalk, 
2009; BurBy et al., 2000; Frazier et al., 2013).
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Demographic profile of the community and special needs
“Flood events have a disproportionate impact on the poor and socially 
disadvantaged, particularly women and children” (Jha et al., 2012, p. 20). Inequalities 
explain why crisis management fails and why it has a very unequal impact on affected 
populations (turner et al., 2003; smit & wandel, 2006; galloPin, 2006, quoted by 
zaninetti et al., 2013). The demographic profile of communities, which includes 
variables such as gender, age, ethnicity, socio-economic status and health, is the basis 
for the analysis of community vulnerability. For instance, many elderly people have 
difficulty responding to emergencies due to disability or limited access to information 
(sato, 2006). Furthermore, an epidemiological assessment of two areas in Bangladesh 
that were devastated by the cyclone in 1991 shows that more women than men were 
killed, partly because they were physically less able to run and because they tried to save 
their children while putting their own lives at risk (Jha et al., 2012). Therefore, it is very 
important that decision-makers find an empirical basis for selectively targeting the most 
vulnerable group and concentrating on places where people are more at risk (mustaFa, 
1998; cutter et al., 2003; cannon, 2010; aJiBade et al., 2013).
Cultural models
Aside from the social characteristics of the people, the cultural models like mutual 
aid traditions, cultural diversity, individual and societal behaviors (gonzález-riancho 
et al., 2015; colBeau-Justin, 2002; dauPhiné & ProVitolo, 2007; cutter et al., 2010; 
cordis.euroPa.eu, 2016; Jha et al., 2013; toBin, 1999) and religion influence social 
resilience. For example, the expectation of negative outcomes (refusal / fatalism) or 
positive outcomes (Paton, 2010; Becker et al., 2011; Becker et al., 2013) affects the 
social reaction and vulnerability in the face of disasters.
Public awareness
Flood risk awareness is the collective (or individual) risk knowledge of a 
community exposed to flood risks (cordis.euroPa.eu, 2016). This term is interchangeable 
with the notions of an informed culture and collective vigilance (hoPkins, 2005). 
Public awareness targets all people in a society, including decision-makers, educators, 
professionals, members of the public and people living in exposed areas (UNISDR 
2004). Risk awareness can be increased with the following three variables.
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Experience with previous disasters
At the household and community level, valuable lessons can be drawn from the 
experience with flooding (Jha et al., 2012). The lessons learned from previous disasters 
(emphasized by many researchers like Frazier et al., 2013; cordis.euroPa.eu, 2016; 
gonzález-riancho et al., 2015; Becker et al., 2013; cutter et al., 2010; colBeau-Justin, 
2002 and daVoudi et al., 2013) should be used in the current and future development of 
risk-prone urban areas (Jha et al., 2013).
Education
Improving flood risk knowledge (Bahadur et al., 2013; Paton et al., 2001; Jha 
et al., 2013; cordis.euroPa.eu, 2016; kotzee & reyers, 2016; khalili et al., 2015) 
and developing a culture of risk (lhome et al., 2010) are needed to promote awareness 
and acceptance of the various options for protecting a community from being flooded. 
Education increases the perception of risk in the context of everyday life and awareness 
raises the intention of a society to make preparations (gonzález-riancho et al., 2015).
Communication and information exchange
Risk communication covers all communication between the various actors at 
different scales (schelFaut et al., 2011) ranging from scientists to decision-makers and 
the public (reisi et al., 2014).
A new social scheme seems recommendable that includes the coordination of new 
forms of social networks, notably by using modern communication technologies (sato, 
2006) to improve communication between authorities, civil society and individuals 
(trachsler, 2009).
Good governance
Governance is defined as the decision-making process and the process by which 
decisions are implemented (or not implemented) (UNESCAP, 2009). The concept of 
good governance refers to the responsibility of governing bodies to ensure that political, 
social and economic priorities in decision-making are based on a broad consensus in 
society (legas, 2016). Three secondary variables of good governance to reinforce 
social resilience are: (1) trustfulness (Paton, 2010; yasmin et al., 2016; Becker et al., 
2011; gonzález-riancho et al., 2015; enemark, 2006; trachsler, 2009), (2) leadership 
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effectiveness (harland et al., 2005; hegney et al., 2008; khalili et al., 2015; gonzález-
riancho et al., 2015) and 3) coordination and cooperation (miller et al., 1999; harland 
et al., 2005; Forgette & Boening, 2009; trachsler, 2009).
Trustfulness
In risk management, it is necessary to increase a society’s confidence in its 
authorities and management system in order to facilitate the adoption of protective 
behaviors (gonzález-riancho et al., 2015). Confidence as an essential prerequisite 
for legitimacy in the context of environmental governance is determined by public 
perception of the performance and competence of the governing body (turner et al., 
2016). It is strongly associated with the equity (cordis.euroPa.eu, 2016; Bahadur et al., 
2013; gonzález-riancho et al., 2015), greater accountability and transparency (Friend 
et al., 2014) of the government in front of residents and actors.
Leadership effectiveness
Leadership is defined as the process in which one person or a team influences 
others to achieve a goal and leads the organization in a more homogeneous and coherent 
manner (legas, 2016). Leadership and governance ensure that policy and strategic 
frameworks exist and are associated with effective oversight, consolidation of the 
stakeholder coalition, regulation and accountability (WHO, 2010). Clarifying the roles 
of each institution in risk management is important so that society knows what to expect, 
who is in charge and how to behave in an emergency (gonzález-riancho et al., 2015; 
lutoFF et al., 2016). Leadership effectiveness is also associated with decision-making 
and the relevance of knowledge-based policy options (gonzález-riancho et al., 2015).
Coordination and cooperation
Achieving the goals of resilience requires the cooperation of all actors (politicians, 
community and youth groups, civil society, universities, business and others) who run 
the city on a daily basis (UNISDR, 2013). When local leaders involve citizens in the 
decision-making process, city resilience is strengthened and more accurately reflects 
the needs of residents and businesses (ibid). In order to increase institutional support 
(gonzález-riancho et al., 2015), the transformation of development rights and the 
collaboration with NGOs and civil society are inevitable (Frazier et al., 2013). 
Social capital
Social capital as a determinant of community vulnerability and resilience to 
environmental change and uncertainty (adger, 2000; Frank et al., 2011) has multiple 
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analytically distinct dimensions (aleX et al., 2015). Communities with strong social 
capital and networks are more resilient than those without (murPhy, 2007). Indeed, in 
cultures where community values are strong and a habit of working in a community 
exists, the response and recovery capacities are more frequent than those of individualistic 
societies (colBeau-Justin, 2002). Social capital refers to indicators such as attachment 
to a place and social support.
Place attachment
This type of attachment links a place to social relationships through a strong 
emotional component related to the perceived and intangible values of the place or 
the “spirit of place” (gonzález-riancho et al., 2015, p.55). ratter and gee (2012) 
demonstrate that this sense of belonging encourages people to act and strengthens 
participatory processes.
Social support
Social support (from neighbors, family members and relatives) (colBeau-Justin, 
2002) is defined as the social relationships and social norms that make social values 
and structures robust (Bahadur et al., 2013). Social support is also based on trust and 
reciprocity (enemark, 2006; Pelling & high, 2005; nakagawa & shaw, 2004; khalili 
et al., 2015). Interpersonal relationships as a result of trust and reciprocity develop on 
the basis of social ties, networks and connections (Pelling & high, 2005; aleX et al., 
2015), which increase solidarity (couVent, 2010) and build local alliances and social 
cohesion (Paton et al., 2001; UNISDR, 2013).
Self-organization
Self-organization discusses the empowerment of communities and individuals 
(Quenault, 2014) to adapt by themselves and with their own resources in the face 
of external challenges (swanstrom, 2008). This term, associated with individual 
responsibility, changes the notion of vulnerable victims into vulnerable culprits 
(Quenault, 2014). Self-organization develops through the increase of (1) self-reliance 
(Paton, 2010; daVoudi et al., 2013), personal efficiency and personal responsibility 
(Becker et al., 2013; gonzález-riancho et al., 2015; Paton, 2010; Becker et al., 2011), 
(2) community effectiveness (social responsibility and community belief in their own 
achievement) (Paton et al., 2001; miller et al., 1999; harland et al., 2005; Forgette 
& Boening, 2009) and (3) collective effectiveness (a shared conviction among a group 
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of people of their collective power to produce specific changes) (moore et al., 2004; 
harland et al., 2005; kalili et al., 2015; Paton, 2010; gonzález-riancho et al., 2015). 
This self-organization of populations without government influence (roBert, 2012) 
through the development of the involved actions and the informal networks (colBeau-
Justin, 2002) allows for a greater flexibility and adaptation to disaster in the long term 
(couVent, 2010).
Local autonomous innovations
Although innovation is considered an important determinant of evolutionary 
resilience by several scholars (for example, lalonde, 2011; khalili et al., 2015; 
Forgette & Boening, 2009; cordis.euroPa.eu, 2016; demchak, 2006), it is rarely used 
by development actors as an idea for increasing resilience (Bahadur & doczi, 2016). 
These researchers argue that the ability to work with uncertainty can be improved through 
the promotion of improvisation and innovation. Local autonomous innovations argue 
that people are treated as a source of ideas, innovations and institutional arrangements 
(guPta, 2013) that transform constraints into opportunities. Bahadur and doczi (2016) 
identify five key characteristics for autonomous innovations. According to them, 
autonomous innovations are inductive, indigenous, inexpensive, intuitive and iterative. 
In other words, the term refers to innovations that are organically derived from ‘non-
experts’ in an endogenous way and without direct external help. Innovations that are 
simple in nature and inexpensive take into account resource constraints and poverty in 
low-income communities. They also refer to communities with strong social networks 
and with a culture that encourages and celebrates creativity and experimentation, the 
existence of an aspiration despite the scarcity of resources and a favorable political and 
economic environment. These characteristics enhance innovation as a key to building 
community resilience. 
Methodology
This study integrates qualitative and quantitative approaches and is centered 
on exploratory research. To this end, we focused on transdisciplinary studies along 
three axes: (1) the theory of resilience, (2) risk management and (3) social aspects of 
crises, in particular flooding, in order to identify and incorporate the most essential 
social resilience indicators. There is a great diversity among the assessment targets: the 
inhabitants, the municipality and the responsible organizations. The data sources for this 
research are individual and group interviews, questionnaires and existing datasets. The 
field survey starts with open and exploratory questions concerning risk management 
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in Behshahr. In order to know who makes decisions and how the different actors work 
together in a time of crisis the following steps were taken: (i) Four interviews were 
conducted with two officials from the municipality of Behshahr, (ii) one interview was 
conducted with the crisis management staff in the governorate and (iii) one interview 
with a crisis management employee at the Red Crescent in Behshahr. These steps allow 
us to classify the theoretical and conceptual research framework concerning the issues 
of the study area that were identified. In the next step, 50 questionnaires were distributed 
in order to assess social resilience in the case studies. The target statistical population 
of the research includes the population of the two flooded districts in Iran, who were 
selected by random among the residents and are aged between 20 and 80 years. In 
addition to this quantitative study, we conducted in-depth, semi-structured and group 
interviews with inhabitants for the purpose of clarifying some points. Methodologically 
speaking, this approach allows them to express themselves freely and to take their time 
to voice their opinions and feelings.
Study area
The study area contains the two neighborhoods Koohi-Kheil and Sālār-Zādeh in 
the city of Behshahr, located on the southern shore of the Caspian Sea in Iran. According 
to the 2011 population census, Behshahr’s population comprises 94,702 inhabitants, 
of which 47,314 are women and 47,388 men (CSI, 2016). The two largest rivers of 
Figure 1: Two flood-prone neighborhoods in the city of Behshahr
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Behshahr are Borzu and Bozpol (BDNRP, 2016). The houses built on the banks of these 
two rivers such as the in Koohi-Kheil district on the banks of the Borzu River and 
in the Sālār-Zādeh district along the Bozpol River are exposed to the risk of collapse 
during the flood, as can be seen from the floods of 2012 and 2013 (see Figure 1). 
The Koohi-Kheil neighborhood is in the southernmost part of the city on the bank of 
the Borzu River, which is the closest settlement for the inhabitants of Hezār-Djarib 
villages living in the heights. This neighborhood was built during the agrarian reforms 
(1963) and through waves of immigration from the villages to the cities. It is one of 
the marginal neighborhoods of Behshahr that suffers from socio-economic problems 
such as unemployment, illegal constructions and declining literacy (BDNRP, 2016). The 
second study area, Sālār-Zādeh, is one of the formal neighborhoods with more favorable 
socio-economic conditions. This neighborhood was built between 1981 and 2011 in 
parallel with Behshahr’s industrial growth and has recently grown faster due to rising 
land prices and massive construction of buildings.
Results and discussion 
In order to evaluate the conceptual framework, we conducted in-depth interviews 
with officials and residents and distributed the questionnaires. The purpose of this survey 
is to evaluate the social resilience of these communities considering the integrated 
indicators introduced above.
Place-specific indicators
The target statistical population of the research is made up of inhabitants of these 
two study areas, who were randomly selected and are between 20 and 80 years of age. 
The interviewees were asked for demographic variables including their age, gender, 
educational level, employment and marital status. 51% of the interviewees are men and 
49% are women, 84% are married and 16% are single. The results reveal a considerable 
socio-economic difference between the two neighborhoods. The educational level of the 
Sālār-Zādeh district is superior to that of the Koohi-Kheil interviewees. Employment-
related factors also show similar correlations. 61% of those interviewed in the Koohi-
Kheil neighborhood are unemployed, whereas in the Sālār-Zādeh neighborhood only 
17% are unemployed. The number of household members in the two neighborhoods 
(including about 4 persons) is similar, and 6% of the interviewees who are older than 60 
live on their own.
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Public awareness
Public awareness was assessed based on three sub-criteria: experiences with 
previous disasters, education and information exchange.
Experiences with previous disasters
“The floods of 2012 and 2014 were the starting point of awareness for both the 
people and the officials. The country was not ready for the floods. The crisis management 
organization was built, the administrative and organizational units as well as the people 
began to wake up…” (Vice-President of Behshahr Municipality, personal interview, 
April 2016).
As the target statistical population, the inhabitants were asked to name floodplains 
and recall how many times their neighborhood had been flooded. The results reveal 
that all of the interviewees in Koohi-Kheil are aware that their neighborhood has been 
affected by the flood, and almost all of them know where the flooding occurred. In 
contrast, 11% of Sālār-Zādeh residents were not aware of the previous floods. Here, the 
results of the in-depth interviews demonstrate two facts: First, most people who have 
recently inhabited this area did not know about the past flood experiences. Second, 
people who had not suffered from the floods could not find out that the neighborhood 
had been flooded due to a lack of communication.
Education
A Behshahr municipal employee said people are not well informed. “They add 
land to the river front to extend their properties. This increases the sinuosity of the river 
and when the flood arrives, it is the people themselves who become victims” (Behshahr 
municipal employee, personal interview, April 2016). And according to another official: 
“Many people do not know that their house is located in the flood zone. Since the floods 
have not targeted their property for 40 years, they think that the accident will not take 
place again” (Vice-President of Behshahr Municipality, personal interview, April 2016). 
The Red Crescent Society is one of the organizations that trains rescue teams. One of 
the Red Crescent officials told us about the existence of courses organized for schools 
as well as various offices. He added: “80% of our members are volunteers, and before 
an event takes place, we invite banks, schools and people who want to learn first aid” 
(personal interview, April 2016). Conversely, none of the interviewees living in the 
Sālār-Zādeh and Koohi-Kheil districts participated in these courses. 64% of them are 
unable to identify safe places for rescue. 83% of those interviewed in the Sālār-Zādeh 
neighborhood and 71% of the Koohi-Kheil residents do not know how to swim.
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Communication and information exchange
In the event of a flood, the crisis management committee informs the responsible 
persons. The head of the crisis management committee in Behshahr tells us: “I check the 
meteorological websites and if there is a forecast for heavy rain or flooding, we make 
the organizations aware by text messages, telephone calls, post or emails” (personal 
interview, April 2016).
The Vice-President of Behshahr Municipality explains: “As soon as we keep 
abreast, we organize the teams on the ground immediately in order to avoid the risks… 
in the whole region, people have access to radio and television, and the public relations 
sector of the municipality warns local units and firefighters” (personal interview, April 
2016).
Unfortunately, the results show that the majority of people who live in the study 
areas are not formally informed, which causes more damage. In fact, 37% of the 
respondents were made aware through their neighbors and relatives and 35% of them 
noticed climate signs such as heavy rainfall or rising water levels. A 70-year-old woman 
who lives in the Koohi-Kheil district remarks sarcastically: “It is when the water enters 
the house that we realize the flood is coming” (personal interview, April 2016).
The Red Crescent official relates the tragic story of a woman who became a victim 
of flooding in the Sālār-Zādeh district: “She didn’t know that the water had already 
massively inundated the street. She opened the door of her house, the waves took her 
away” (personal interview, April 2016). It seems very necessary indeed to establish an 
early warning system and share information in order to reduce the vulnerability of these 
neighborhoods.
Good governance
Good governance is evaluated with the three variables of trustfulness, leadership 
effectiveness and coordination.
Trustfulness
What is clearly observable in the majority of the reports from interviewees 
who live in these two flood-prone neighborhoods is the lack of people’s confidence 
in institutions. The head of the crisis management committee refers to the historical 
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experiences of Iranians which prevent them from having confidence in the state and its 
organizations. According to him, this mistrust makes cooperation between people and 
the crisis management committee impossible (personal interview, April 2016).
In the in-depth interviews, the respondents mentioned the lack of sincerity, the 
segregating behaviors and the empty promises as the cause of their dissatisfaction with 
municipal and governmental organizations.
Leadership effectiveness
In order to better evaluate the functions of the city government, we studied the 
level of satisfaction of the people regarding the tasks performed by the managers. The 
results of the questionnaires and the in-depth interviews show that in comparison with the 
Koohi-Kheil district, where some flood mitigation measures like building the river walls 
have been implemented, interviewees in the Sālār-Zādeh district are less satisfied with 
the actions taken by the municipality and other organizations in charge and complained 
about the lack of action to prevent flooding.
A resident of Koohi-Kheil tells us: “The only thing they have done is compensate 
us financially by giving us a sum with which I was only able to buy a fridge. If the floods 
are still going to take place, everything will become the same as before” (man, 64 years 
old).
Coordination and cooperation
In Behshahr, as far as flooding is concerned, the cooperation between the urban 
governors is accomplished in the form of the crisis management committee founded 
after the floods of 2012 under the direction of the governor of Behshahr. This committee 
contains 22 sectors, including the police, water, electricity, gas production establishment, 
the Red Crescent and fisheries. The vice-chair of the crisis management committee said 
that “after each alarm signal, we immediately select and invite the sectors whose presence 
seems indispensable and we organize the committee” (personal interview, April 2016). 
We asked him why they do not cooperate with people and NGOs. He explained: “In 
2010, we had a forest fire, two of our volunteers were seriously burned, so they come 
almost once a month and ask us for compensation ... As for the NGOs, we do not ask 
for their help because they are not covered by social security and therefore the future of 
their members cannot be assured” (ibid.).
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Social capital
In this paper, we have analyzed social capital with the help of the indicators of 
place attachment and social support.
Place attachment
With the purpose of evaluating the feeling of belonging to the neighborhood, we 
asked the respondents questions about two factors: the length of stay and their interest in 
staying in the neighborhood. According to the results, the number of interviewees who 
have been living in the neighborhoods of Koohi-Kheil and Sālār-Zādeh for more than 
15 years was 84% and 50% respectively. Thus, the length of residency in Koohi-Kheil 
is relatively high. Residents were also asked why they continue to live in the flood zone. 
50% of the inhabitants interviewed in Koohi-Kheil talked about the impossibility of 
settling elsewhere due to livelihood issues and poverty. On the contrary, all interviewees 
in Sālār-Zādeh said they like their neighborhood and expressed their sense of belonging 
to their neighborhood and that is why they want to stay. Therefore, although the average 
length of residency in Sālār-Zādeh is shorter than in Koohi-Kheil, the sense of belonging 
in the former is considerably higher than it is in the latter neighborhood.
Social support
In order to assess how the people support each other in the neighborhoods, we 
asked about the mutual relationships and their sense of solidarity. Some of the questions 
were: Do you trust your neighbors? Are you aware of the various difficulties your 
neighbors are facing? Would you be willing to help them?
The results demonstrated that there is a high level of trust among the inhabitants 
of Koohi-Kheil and a good understanding of the needs of their neighbors. A 67-year-
old woman in Koohi-Kheil said: “…after the flood, when local distribution companies 
had delayed the supply of natural gas to one of our neighbors, we prepared the food for 
them” (personal interview, April 2016). She also mentioned that her two daughters were 
rescued by their neighbor. Another woman said: “If the flood destroyed my house, I 
would go to my son’s house who lives right next to me” (personal interview, April 2016). 
”The other in-depth interviews confirmed that in Koohi-Kheil the familial relationships 
between neighbors rise in solidarity and mutual aid in times of disaster.
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The results in the Sālār-Zādeh are quite different: Only 17% of the inhabitants 
were aware of the needs of their neighbors. We believe that this result could be linked 
to the urban lifestyle of the inhabitants, the recent construction of new buildings and 
new settlements. According to the in-depth interviews, the sense of solidarity among 
Sālār-Zādeh inhabitants is less strong than it is among the inhabitants of Koohi-Kheil. 
A resident of Sālār-Zādeh, aged 64, said: “At the time of the floods, no one came to 
my rescue ... because I understand that my neighbors do not have a sense of mutual 
assistance, I will not help them either” (personal interview, April 2016).
Subsequently, respondents were asked whether they could rely on their acquain-
tances if necessary. The result was roughly the same in both neighborhoods and the 
majority of the respondents said that after experiencing flooding they were mostly 
supported by their relatives. To sum up, family relationships appear to have a considerable 
influence on neighborhood resilience in the face of a flood.
Self-organization
The overall results show that self-organization and collective activities are relatively 
low in both neighborhoods. Although in general, 70% of the respondents from both 
neighborhoods emphasized the need for a team spirit between neighbors to prepare for 
flooding, when they were asked how much time and energy they could devote to helping 
their neighbors and solving their problems on their own, only 43 % of the interviewees 
were ready to take responsibility for solving their problems together. Further, they were 
rather willing to make a contribution to society and its necessary development without 
financial participation. The comparison of the two neighborhoods shows that the auto-
organization indicator is lower in Sālār-Zādeh. The results of the in-depth interviews 
reveal that the lack of unification between neighbors is an obstacle for collective actions: 
“If something needs to be done in the neighborhood, everyone should help … well, I 
cannot do anything on my own, can I?”(personal interview, April 2016).
Contrary to self-organization, personal and family-based autonomous actions are 
well practiced in the study areas. A 64-year-old man in Sālār-Zādeh neighborhood said: 
“It was us ourselves who cleaned up our house. My nephews, other family members and 
I gathered to get rid of the sludge and waste” (personal interview, April 2016).
Local autonomous innovations
At first glance, the indicator of autonomous innovation, borrowed from resilient 
marketing for the purposes of this conceptual research framework, seemed difficult 
to translate in the questionnaires. The interviewees could not be asked whether they 
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thought they were creative in the face of a flood. Hence, we asked them what happened 
before, during and after the floods. It should be added that this interrogative method 
is long and consequently requires a great deal of patience. The results show that local 
residents have used some autonomous innovations to cope with floods. For example, 
a 77-year-old woman told us how her neighbor, whose house was not touched by the 
floods, had tied ladders together so that he could reach his home. This idea, which is 
clearly dangerous, is one of the universal strategies for constructing habitats in flood-
prone areas: establishing networks of connections between housing units in order to 
escape flooding. This simple, economic and applicable idea has saved the lives of six 
people. Another trial-and-error method of reacting to floods was escaping to elevated 
places. This reaction caused damage in some cases: For example, several inhabitants 
whose houses were flooded gathered on the wall surrounding the houses. But unlike the 
houses, the walls, although high, were not made of solid materials. In the end, people 
have ideas which provide some possible, simple and cheap solutions but if they knew 
more about floods they would make better use of these ideas.
Conclusions
This study analyzed the concept of social resilience to floods by considering the 
following characteristics of the community: Firstly, it is a self-organizing community. 
Secondly, the inhabitants know and help each other. They like their community and 
their place of residence and have neighborly relations. In this community, vulnerable 
inhabitants have identified flood risks and have become capable of preparing themselves 
against these risks. It is a community with a great sense of cohesion. Thirdly, it is an 
innovative community with a population that seeks to find and realize simple and cheap 
local solutions to floods. Its citizens and officials are well informed about floods and 
help each other. Finally, in this community flood crisis management is based on mutual 
trust, honesty, justice and egalitarianism. 
Given these characteristics, the conceptual framework of our research is structured 
according to six main criteria of social resilience: (1) place-specific indicators and 
social vulnerability, (2) public awareness, (3) local autonomous innovations, (4) good 
governance, (5) self-organization and (6) social capital. These criteria were studied in 
two different socio-economic neighborhoods (Sālār-Zādeh district and Koohi-Kheil 
district) of Behshahr, Iran, that are exposed to flood risks. The main points of the 
conclusion derived from this field study are as follows:
1) Familial relations between neighbors are one of the most important factors in 
enhancing social resilience. Most rescues and relief interventions during and 
after flooding were carried out between neighbors who have familial relations, 
especially in the Koohi-Kheil district. 
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2) The Behshahr crisis management focused more on immediate response after the 
event to normalize the situation. For instance, cleaning the mud from the houses, 
cleaning the streets, distributing food aid and rescuing lives were among the actions 
taken by the municipality and the Red Crescent Society in the Sālār-Zādeh district. 
In other words, no anticipatory intervention to reduce or to control perils were 
carried out and all actions were taken reactively. Furthermore, in Koohi-Kheil 
district, there was no action to increase the social capacity of the residents, such 
as security education and training. In short, social resilience has not been applied 
yet to the crisis management of Behshahr, and it needs better conceptualization, 
in-depth knowledge of the criteria and a clear implementation plan in all phases of 
crisis management.
3) In the transitional area of Sālār-Zādeh, where the morphology of the residential areas 
varies from houses to apartments, information exchange and public awareness for 
new inhabitants seems very much needed. The questionnaires showed us that the 
majority of new inhabitants did not know that their place of residence is exposed 
to flood hazards.
4) Although social support between neighbors and a sense of belonging to the 
neighborhood may be influential, they are not correlative. For example, in Sālār-
Zādeh all interviewees stated that they love their neighborhood and want to 
continue to live there even though there is only little social support between the 
neighbors. This issue requires more study and sampling.
5) The duration of residence is a crucial element of social resilience. Our results 
demonstrate that long-term residents know their neighborhood, their neighbors 
and their needs better than new inhabitants do. In Sālār-Zādeh, which welcomes 
new inhabitants, the neighbors’ needs are not well known. It will therefore be 
necessary to set up new means of widening and enriching the relationships 
between neighbors. For example, public spaces and collective activities can foster 
the means by which neighbors get to know each other and can enrich neighborly 
relations. As a consequence, they would be better able to help each other and 
cooperate during or after a flood.
This research, which was carried out for the first time in an area in the southern part 
of the Caspian Sea, can be considered the beginning of a synthesis and application of the 
concept of social resilience to floods in urban policies. Our future research will study the 
traces of these social resilience criteria in the field of urban studies, which focuses on the 
relationship between urban spaces and social issues. One of our current hypotheses is 
that establishing more social exchange opportunities in public spaces could affect social 
capital. This could be yet another step towards the application of the concept of social 
resilience that is still needed in the urban studies literature.
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